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1

HYDRAULIC GENERATOR, SPOUTING
APPARATUS, AND METHOD FOR
MANUFACTURING HYDRAULIC

GENERATOR

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims benefit of priority to Japanese
Patent Application No. 2019-026748, filed Feb. 18, 2019,
the entire content of which 1s incorporated herein by refer-
ence.

BACKGROUND

Technical Field

The present disclosure relates to a hydraulic generator, a
spouting apparatus, and a method for manufacturing a
hydraulic generator.

Background Art

As shown 1n JP4556569, a conventionally known gen-
erator comprises a water turbine which rotates by the action
of water flow 1n a flow path, and an attachment which forms
at least a part of the tlow path from an inflow port to the
water turbine, and which can be attached to and removed
from the flow path. In the hydraulic generator, because the
attachment 1s attachable to and removable from the flow
path, when the flow path 1s formed by a first structure, the
removable attachment forms a second structure which 1s
separate from the first structure. In the hydraulic generator,
the cross sectional area of the flow path can be adjusted by
changing the attachment, so that the water flow acting on the
water turbine can be adjusted. Thereby, water tlow having an
optimal flow rate can be flowed to the generator even 1f the
supplied tlow rate changes.

SUMMARY

However, positional may changes between the attachment
attached to the flow path and the water turbine 1n a generator
such as that JP45563569. For example, positional may
changes between the attachment and the water turbine would
occur when the attachment 1s attached to the flow path. For
example, the position of an attachment would shift due to
water pressure on the attachment, and positional changes
between the attachment and the water turbine would occur.
In such cases there 1s a concern that the flow rate of the water
flow acting on the water turbine would change from the
intended flow rate, and that the amount of electricity gen-
erated by the generator would be changed from the prede-
termined amount of electricity generated.

Thus, the present disclosure provides a hydraulic genera-
tor wherein 1t 1s suppressed that the flow rate of a water flow
acting on a water turbine changes from a predetermined tlow
rate, and changes 1n the amount of electricity generated can
be suppressed, even 1f the second structure 1s removably
attached 1n a space within the first structure.

An embodiment of the disclosure provides a hydraulic
generator for generating electricity by water power, com-
prising a {irst structure configured to form a space commu-
nicating between an inflow port and an outflow port; a
second structure attached 1n the space within the first struc-
ture, wherein a water passageway from the intlow port to the
outtlow port 1s formed by the first structure and the second
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2

structure 1n a state that the second structure 1s attached to the
first structure; a water turbine configured to rotate around a
fixed shaft by water tlow tlowing in the water passageway:;
and an electrical generator configured to convert water
power to electrical power. The second structure 1s removable
from the first structure, and comprises a fixing portion fixing
the fixed shait of the water turbine.

According to an embodiment of the disclosure thus con-
stituted, a second structure which 1s formed to be attachable

to and removable from the first structure, and which com-
prises a fixing portion fixing a fixed shaft of the water
turbine. Thereby even 1f the second structure 1s removably
attached 1n a space within the first structure, positional
changes of the second structure relative to the water turbine
can be suppressed, and positional changes between the
second structure forming the water passageway and the
water turbine can be suppressed. Therefore, it can be sup-
pressed that a flow rate of water tlow acting on the water
turbine changes from a predetermined flow rate, and it can
be suppressed that an amount of electricity generated 1s
changed from the predetermined amount of the electricity
generated.

In an embodiment of the present disclosure, preferably a
method for manufacturing a hydraulic generator comprising
a first structure configured to form a space communicating
between an inflow port and an outflow port; a second
structure, being a second structure attached to the space
inside the first structure, wherein a water passageway from
the mtlow port to the outflow port 1s formed by the first
structure and the second structure 1n a state that the second
structure 1s attached to the first structure; a water turbine
configured to rotate around a fixed shait by water tlow
flowing 1n the water passageway; and an electrical generator
configured to convert water power to electrical power; the
method 1ncluding the steps of selecting the second structure
from among plural second structures, 1s removable from the
first structure and comprises a fixing portion fixing the fixed
shaft of the water turbine, and each of which forms diflerent
water passageway shape; and fixing the fixed shait of the
water turbine to the fixing portion of the second structure
selected 1n the selecting step.

According to an embodiment of the disclosure thus con-
stituted, by the selecting step, the second structure 1s
selected from among plural second structures, which are
formed to be attachable to and removable from the first
structure, and which comprise a fixing portion fixing the
fixed shaft of the water turbine, and each of which forms
different water passageway shape; and further by the fixing
step, the fixed shaift of the water turbine 1s fixed to the fixing,
portion of the second structure selected 1n the selecting step.

Thus, even 1f a second structure 1s selected and attached
in a space within a {irst structure, positional changes of the
second structure relative to the water turbine can be sup-
pressed and positional changes between the second structure
forming the water passageway and the water turbine can be
suppressed. Therefore, it can be suppressed that a flow rate
of water flow acting on the water turbine changes from a
predetermined tlow rate, and it can be suppressed that an
amount of electricity generated 1s changed from the prede-
termined amount of the electricity generated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a summary schematic view of a spouting
apparatus comprising a hydraulic generator according to an
embodiment of the disclosure:
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FIG. 2 1s an expanded perspective view of a hydraulic
generator according to an embodiment of the disclosure;

FIG. 3 1s a plan view of a hydraulic generator according
to an embodiment of the disclosure;

FI1G. 4 1s a cross section view viewed along line IV-1V in
FIG. 3;

FIG. 5 1s a cross section view viewed along line V-V 1n
FI1G. 4; and

FIG. 6 1s a diagram showing each step 1n a method for
manufacturing a hydraulic generator according to an
embodiment of the disclosure.

DETAILED DESCRIPTION

FIGS. 1 through 5 illustrate a spouting apparatus com-
prising a hydraulic generator according to an embodiment of
the disclosure.

FIG. 1 1s a summary schematic view of a spouting
apparatus comprising a hydraulic generator according to an
embodiment of the disclosure; FIG. 2 1s an expanded per-
spective view of a hydraulic generator according to an
embodiment of the disclosure; FIG. 3 1s a plan view of a
hydraulic generator according to an embodiment of the
disclosure; FIG. 4 1s a cross section view viewed along line
IV-IV 1n FIG. 3; FIG. 5 1s a cross section view viewed along
line V-V 1n FIG. 4.

As shown 1 FIG. 1, spouting apparatus 1 comprising a
hydraulic generator 2 according to an embodiment of the
disclosure 1s a spouting apparatus for spouting water.

Spouting apparatus 1 comprises a supply flow path 6 for
supplying water from a supply source 4 such as water supply
etc.; a spouting portion 8 for spouting water supplied from
the supply flow path 6; a valve 10 for opeming and closing
the supply tlow path 6; a detection sensor 12 for detecting a
presence ol a user; a control portion 14 for controlling the
valve 10 based on a detection signal from the detection
sensor 12; and a hydraulic generator 2 installed on the
supply tlow path 6.

The spouting portion 8 spouts water toward a water
receiving portion 16, as shown by arrow F0. The spouting
portion 8 can be installed on a counter, a wall, a toilet
apparatus, a toilet hand washing device, or the like. The
water receiving portion 16 1s formed so as to receive water.
The water rece1ving portion 16 may be formed, for example,
as a hand washing device, a sink, a counter bowl portion, a
toilet body bowl portion, or the like.

By opening and closing the supply flow path 6, the valve
10 switches between a water passing state in which water 1s
permitted to pass to the supply flow path 6 (a spouting state
in which water 1s spouted from spouting portion 8), and a
water shut ofl state, in which the flow of water to the supply
flow path 6 1s stopped (a shut off state in which water 1s not
permitted to spout from the spouting portion 8). The valve
10 1s electrically connected to the control portion 14.

The detection sensor 12 1s an mnfrared human body
detection sensor. The detection sensor 12 may also be an
other sensor for detecting the presence of the user, such as
a doppler sensor using microwaves. The detection sensor 12
1s electrically connected to the control portion 14.

The control portion 14 1s electrically connected to the
valve 10, detection sensor 12, hydraulic generator 2, and the
like, and 1s capable of transmitting and receiving electrical
signals therewith so as to electrically control each of the
above-described parts. The control portion 14 comprises a
storage device (not shown) such as a memory, and a com-
puting device (not shown), thereby enabling 1t to control the
valve 10 and the detection sensor 12, and the like in the
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spouting apparatus 1. The control portion 14 has the function
of supplying electrical power to any electrically connected
device. The control portion may also comprise an electric
storage unit (e.g. an electric accumulator, a capacitor),
supply electrical power from the electric storage unit to any
clectrically connected device.

The hydraulic generator 2 i1s acted upon by the flow of
water flowing through supply tlow path 6 so as to generate
clectricity using water power. The hydraulic generator 2
generates at least a portion of the electrical power consumed
by the valve 10, detection sensor 12, and control portion 14.
The hydraulic generator 2 1s electrically connected the
control portion 14 and electrically connected through the
control portion 14 to the valve 10, detection sensor 12, and
other devices using electrical power, and 1s capable of
supplying electrical power to the control portion 14, valve
10, detection sensor 12, and other devices using electrical
power. The hydraulic generator may also supply electrical
power through the electric storage unit to the control portion
14, valve 10, detection sensor 12, and other devices using
clectrical power.

Next, referring to FIGS. 2 through 5, we explain details of
the hydraulic generator 2.

The hydraulic generator 2 comprises a first structure 18
forming a space permitting fluid communication between an
inflow port 18a and an outflow port 18b; a second structure
20 by which, with the second structure 20 attached to the
first structure 18, a water passageway 1s formed by the first
structure 18 and the second structure 20 from the inflow port
18a to the outtlow port 18b; a water turbine 22 which 1s
rotated by water power by water flow passing through the
water passageway; a fixed shait 24 supporting the water
turbine 22; an electrical generator 26 configured to convert
the rotary motion of the water turbine 22 to electrical power;
and a can case 28 for forming a watertight partition between
the water turbine 22 and the electrical generator 26.

The water turbine 22 forms a rotor rotated by water power
by water flow passing through the water passageway. The
center part of the water turbine 22 1s formed to be hollow,
and the water turbine 22 1s disposed with a fixed shaft 24
inserted 1nto the hollow part thereof. The water turbine 22 of
the present embodiment forms a fixed-shaft type of rotor.
The water turbine 22 disposes plural blade portions 22a,
wing-shaped 1n cross section, at equal intervals such that
outer ends of the blade portions 22a are positioned along an
outer perimeter of the water turbine 22. These blade portions
22a are formed to bend toward the direction of rotation 1n
section as shown 1n FIG. 5, and the inside ends of the blade
portions 22a are slightly advanced in the direction of rota-
tion relative to the outside ends of the blade portions 22a.
Theretfore the blade portions 22a are disposed at a diagonal
relative to the radial direction.

One end of the fixed shaft 24 1s fixed to a second structure
20 as described below. The fixed shaft 24, in a fixed state,
forms the center axis portion of a rotation of the water
turbine 22. The other end of the fixed shait 24 1s disposed
within an indentation formed 1n the top surface portion 284
of the can case 28 as described below, and while its
movement 1n the radial direction 1s regulated, it 1s not fixed
to the top surface portion 28d. The fixed shait 24 1s formed
in a cylindrical rod shape. The fixed shaft 24 1s formed of
metal. The fixed shaft 24 may also be formed of resin. If the
fixed shait 1s formed of resin, the fixed shaft 24 may be
formed integrally with the second structure.

The electrical generator 26 comprises, magnet 30, a stator
32, disposed 1n opposition to the outer circumierential
surface of the magnet 30, and a harness 34 connected to the
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stator 32. The harness 34 1s electrically connected to the
stator 32 and the control portion 14. The harness 34 may be
directly electrically connected to the valve 10, detection
sensor 12, and other devices using electrical power, without
mediation by the control portion 14.

The magnet 30 1s connected to the water turbine 22 and
rotates integrally with the water turbine 22. The magnet 30
1s formed 1n a cylindrical shape on the outside of the fixed
shaft 24. The outer peripheral surface of the magnet 30 1s
magnetized so that N poles and S poles alternately appear
along the circumierential direction. The magnet 30, by
rotating within a coils discussed below, generates electro-
motive force at the electrical generator 26. The magnet 30 1s
formed of ceramic material. The magnet 30 1s disposed on
the water passageway side partitioned by the can case 28.
Thus the magnet 30 1s disposed 1n water in the upper portion
of a holding chamber 204 as discussed below, and rotates 1n
water. The magnet 30 1s placed in a state that the magnet 30
1s separated from the mnner perimeter surface portion 28¢ of
the can case 28.

The stator 32 comprises a cylindrical bobbin 36, a coil 38
formed to wind a conductor wire around the bobbin 36, and
a yoke 40 placed on the outside of the coil 38. The coil 38
produces electromotive force by the rotation of the magnet
30. The yoke 40 1s formed by a magnetic body.

The can case 28 has a circular external shape. The can
case 28 comprises an outer perimeter surface portion 28a
formed 1n a cylindrical shape, a bottom surface portion 2856
formed 1n a ring shape, an inner perimeter surface portion
28¢ formed 1n a cylindrical shape, and a top surface portion
28d covering further inner side area than the upper end of the
iner perimeter surface portion 28¢ and formed 1n a disk
shape. The can case 28, by means of the outer perimeter
surface portion 28a, the bottom surface portion 28b, the
inner perimeter surface portion 28¢, and the top surface
portion 28d of the can case 28, makes a watertight separation
between the outside (atmosphere-side) space and inside
(water passageway-side) space of the top surface portion
28d. A seal portion 29 1s attached to the outer perimeter
surface portion 28a of the can case 28; the seal portion 29
forms a watertight seal between the can case 28 and the first
structure 18. A threaded portion 28e¢ 1s formed on the outer
perimeter surface portion 28a of the can case 28; this
threaded portion 28¢ engages the threaded portion 18¢ on
the mnner perimeter portlon of the first structure 18, thereby
fix the can case 28 1s fixed to the first structure 18. In
addition, the can case 28 can be indirectly fixed so that the
second structure 20 1s housed within the first structure 18,
and can be easily attached.

As shown 1n FIG. 5, the first structure 18 forms an outer
shell of the water passageway extending from the inflow
port 18a to the outtlow port 185. The first structure 18
comprises an inlet water passageway part 184 extending 1n
the vertical direction upward from the inflow port 18a, an
outlet water passageway part 18¢ extending in the horizontal
direction to the outflow port 185, and a cylindrical structure
portion 18/ forming a columnar space between the inlet
water passageway part 184 and the outlet water passageway
part 18e. The inlet water passageway part 184 may also be
formed to extend in the horizontal direction from the inflow
port 18a. Also, the outlet water passageway part 18e may be
formed to extend 1n the vertical direction to the outflow port
18b.

A second structure 20 1s attached 1n the columnar space
within the cylindrical structure portion 18/ of the first
structure 18. The mner perimeter surface of the cylindrical
structure portion 18/ 1s formed to approximately match the
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outer circumierential surface of the second structure 20.
Hence the inside diameter of the cylindrical structure portion
18/ of the first structure 18 1s formed to be essentially the
same and slightly larger than the outside diameter of the
second structure 20. The first structure 18 1s formed of resin.

The second structure 20 forms an outer circumierential
surface formed in a cylindrical shape. Hence the second
structure 20 1s attached to fit into the columnar space within
the cylindrical structure portion 18/ of the first structure 18.
The second structure 20 can be relatively easily attached by
screwing the can case 28 to the first structure 18 1n a state
that the second structure 20 1s disposed within the first
structure 18. The second structure 20 can be relatively easily
removed by removing the can case 28 from the first structure
18. Thus the second structure 20 1s formed to be attachable
to and removable from the first structure 18.

The second structure 20 forms the water passageway for
passing water. The second structure 20 1s formed so that the
water passageway 1s formed from the inflow port 18a to the
outtlow port 185 by the first structure 18 and the second
structure 20 1n a state that the second structure 20 1s attached
to the first structure 18. On the mflow port 18a side relative
to the water turbine 22 1n the water passageway, the second
structure 20 forms an mcoming conduit 20q for introducing
water to the water turbine 22. The incoming conduit 20a 1s
formed 1n a nozzle shape within the second structure 20. An
introducing port 20/, formed at the downstream end of the
incoming conduit 20a forms a jet portion for spouting water
so as to introduce water to the water turbine 22. The
incoming conduit 20a may also be formed as a tflow path, all
or part of which 1s surrounded by the second structure 20 and
the can case 28. The incoming conduit 20q 1s formed up to
just before the blade portions 22a of the water turbine 22,
with the opening diameter squeezed. The incoming conduit
20a constricts the tlow path so that, relative to the tlow rate
supplied from the inlet water passageway part 184 of the first
structure 18, a predetermined flow rate 1s fed to the water
turbine 22. As described below, the fixed shaft 24 of the

water turbine 22 1s fixed to a fixing portion 20e on the second
structure 20, making 1t diflicult for the relative positional

relationship between water turbine 22 and incoming conduit
20a to change. Hence changes in the distance between the
introducing port 20/ formed at the downstream end of the
incoming conduit 20a and the blade portions 22a (the
rotating blade portions 22a) are suppressed, and changes in
the water tlow acting on the blade portions 22a from the
incoming conduit 20aq caused by such changes 1n distance
are suppressed. Therefore 1t can be suppressed that the tlow
rate of the water flow acting on the blade portions 22a of the
water turbine 22 changes from a predetermined flow rate.

Also, the second structure 20 forms an outgoing conduit
205 for directing away water from the water turbine 22 on
the outtlow port 185 relative to water turbine 22 in the water
passageway. The outgoing conduit 205 1s formed as a flow
path surrounded by the second structure 20 and the can case
28. A part or all of the outgoing conduit 205 may be formed
inside the second structure 20.

The second structure 20 forms a holding chamber 204
formed 1n a columnar shape in which the water turbine 22 1s
disposed between the incoming conduit 20aq and the outgo-
ing conduit 205. The holding chamber 204 i1s formed to
surround the entire perimeter of the water turbine 22, and 1s
formed to be slightly larger than the external shape of the
water turbine 22. The holding chamber 204 forms a colum-
nar interior space. The second structure 20 forms a wall




US 10,934,992 B2

7

surface 20g of the holding chamber 204 surrounding the
entire perimeter of the water turbine 22. The second struc-
ture 20 1s formed of resin.

The second structure 20 further comprises a fixing portion
20e for fixing the fixed shaft 24 of the water turbine. The
fixing portion 20e 1s formed on the bottom surface at the
center portion of the holding chamber 20d. The fixed shaft
24 1s pressed 1n and fixed to the fixing portion 20e of the
second structure 20. The second structure 20 forms a chan-
nel portion 20f around own entire perimeter of the second
structure 20.

The second structure 20 forms a simple and columnar
exterior shape. The second structure 20 1s constituted as a
replaceable unit. The second structure 20 1s formed to be
selectable from among plural second structures 20, each of
which forms essentially the same round shape, and cach of
which forms respectively different water passageway
shapes. The second structure 20 1s also formed to be
interchangeable with other second structures 20 forming
different water passageway shapes. Second structures 20
forming different water passageway shapes are thus pre-
pared, and intended a second structure 20 1s selected from
among second structures 20 forming different water pas-
sageway shapes, and applied. By thus selecting a second
structure 20, 1t becomes possible to attach the second
structure 20 with a water passageway shape suited to the
supplied flow rate, and to make the flow rate of water flow
acting on the water turbine 22 the optimal predetermined
flow rate (intended flow rate) for the water turbine 22 when
the tlow rate of water supplied from the supply flow path 6
changes due to the 1nstalled site environment. The action of
a predetermined flow rate of water flow on the water turbine
22 1n this manner enables the electrical generator 26 to
generate the predetermined amount of electricity. By select-
ing or replacing the second structure 20 to respond to sites
with different supply flow rates, a particular water turbine 22
and electrical generator 26 can be used without changing
(replacing) or adjusting the water turbine 22 and the elec-
trical generator 26 of the hydraulic generator 2. Thus the
need to manufacture plural types of water turbine and
clectrical generator 26 according to supplied tlow rate can be
suppressed. Also, in cases where the water turbine 22 and
clectrical generator 26 are required to change or adjust, the
increase 1n the types of water turbine 22 and electrical
generator 26 to be changed can be suppressed. It 1s also
possible to control water pressure 1n the flow path on the
downstream side by the second structure 20, by selecting a
second structure 20 with a diflerent water passageway shape.

For example, the shapes of the water passageway 1n the
selectable second structure 20 may be formed into the shape
having different cross sectional areas of the water passage-
way. Or, for example, a shape of a water passageway of a
selectable second structure 20 can be formed 1nto a shape of
a water passageway further comprising a bypass water
passageway for causing a part of water inflowing into further
upstream side than the water turbine 22 to tlow to further
downstream side than the water turbine 22, without passing
through the water turbine 22.

The hydraulic generator 2 further comprises a second
structure seal portion 42 which 1s placed between the first
structure 18 and the second structure 20 and which 1s a
vibration absorbing member absorbing vibration between
the first structure 18 and the second structure 20. The second
structure seal portion 42 1s a rubber member formed 1n a ring
shape. The second structure seal portion 42 contacts the
inner perimeter surface of the first structure 18 1n a state that
the second structure seal portion 42 i1s attached to the
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channel portion 20/ of the second structure 20. Hence the
second structure seal portion 42 constitutes a contacting
portion between the second structure 20 and the first struc-
ture 18. The second structure seal portion 42 has the function
of absorbing vibration. The second structure 20 comprises a
fixing portion 20e, therefore although vibration from the
fixed shaft 24 1s transierred up to the second structure 20, by
the second structure seal portion 42 the transmission of the
vibration to the first structure 18 can be suppressed or can be
weakened.

Next, as shown 1n FIG. 5, the water flow 1n the hydraulic
generator 2 according to an embodiment of the disclosure 1s
explained simply.

As 1ndicated by arrow F1, in the water passageway
formed by the first structure 18, the second structure 20, and
the can case 28, water tlows from the inflow port 18a mto
the 1nlet water passageway part 184. Next, as indicated by
arrow F2, water from imcoming conduit 20a acts on the
blade portions 22a of the water turbine 22. As indicated by
arrow F3, water flowing into the water turbine 22 causes the
water turbine 22 to rotate, then flows out from the water
turbine 22. Outflowing water tlows from the outgoing con-
duit 206 through the outlet water passageway part 18e to the
outtlow port 185.

Next, as shown 1n FIG. 6, a method of manufacturing a
hydraulic generator according to an embodiment of the
disclosure 1s explained.

FIG. 6 1s a diagram showing each step 1n a method for
manufacturing a hydraulic generator according to an
embodiment of the disclosure. Here, 1n FIG. 6, each step 1s
indicated by an S. Below, to explain a summary of the
method of manufacturing the hydraulic generator 1in an
casily understandable manner, explanations of the attach-
ment etc. of the second structure seal portion 42 are omitted.

First, as shown step S1 1n FIG. 6, the manufacturer of the
hydraulic generator prepares a first structure 18 to form a
space permitting fluild communication between the inflow
port 18a and outflow port 18b.

As shown 1n step S2, a water turbine 22 rotated by water
power by water flow flowing 1n a water passageway and
rotating 1s prepared.

As shown in FIG. S3, an electrical generator 26 for
converting the motion of the water turbine 22 into electricity
power 1s prepared.

As shown 1n step S4, plural second structures 20, which
are formed to be attachment and removal from the first
structure 18, and which comprise a fixing portion 20e {ixing
a fixed shaft 24 of the water turbine 22, and each of which
forms different water passageway shape, are prepared. If
plural second structures 20 have already been prepared at the
time of manufacturing, this step S4 1s omitted during manu-
facturing, and step S5 1s executed.

As shown 1n step S3, a second structure 20 1s selected
from among plural second structures 20.

As shown 1n step S6, the fixed shait 24 of the water
turbine 22 1s fixed to the fixing portion 20e on the second
structure 20 selected 1n SS.

As shown 1n step S7, the second structure 20 to which a
fixed shaft was fixed in S6 1s disposed 1n the first structure
18.

As shown 1n step S8, the water turbine 22 1s disposed 1n
the second structure 20 to which a fixed shaft was fixed n
S6.

As shown 1n step S9, with the second structure 20 and the
water turbine 22 having been disposed in the first structure
18 by S7 and S8, the can case 28 1s attached to the first
structure 18, and the electrical generator 26 1s also attached
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to the first structure 18. A hydraulic generator 2 1s thus
manufactured. A spouting apparatus 1 1s manufactured by
attaching the hydraulic generator 2 manufactured to other
prepared equipment.

According to a hydraulic generator 2 of an embodiment of
the disclosure, the second structure 20 which 1s formed to be
attachable to and removable from the first structure 18, and
which comprises a fixing portion fixing a fixed shatt of the
water turbine 22. Thereby even if the second structure 20 1s
removably attached 1n a space within the first structure 18,
positional changes of the second structure 20 relative to the
water turbine 22 can be suppressed, and positional changes
between the second structure 20 forming the water passage-
way and the water turbine 22 can be suppressed. Therefore,
it can be suppressed that a tlow rate of water tlow acting on
the water turbine 22 changes from a predetermined flow rate,
and 1t can be suppressed that an amount of electricity
generated 1s changed from the predetermined amount of the
clectricity generated.

Also, according to the hydraulic generator 2 of an
embodiment of the disclosure, positional changes between
the second structure 20 forming incoming conduit 20a and
introducing port 20/-2, and the water turbine 22, can be
suppressed. Thereby, 1t can be suppressed that the flow rate
of the water tlow 1ntroduced to the water turbine from the
incoming conduit 20a changes from deviating from a pre-
determined flow rate, and 1t can be more reliably suppressed
that the amount of electricity generated 1s changed from the
predetermined amount of electricity generated.

It the second structure 20 1s not formed to surround the
entire perimeter of the water turbine 22, wall surfaces of the
second structure 20 and first structure 18 etc. would be
placed around the water turbine 22, and gaps would be
formed between a wall surface of the second structure 20
and a wall surface of the first structure 18 around the water
turbine 22. There 1s a risk that such gaps would cause
turbulent flows and change the tlow rate of the water flow
acting on the water turbine 22 from the predetermined tlow
rate.

According to a hydraulic generator 2 of an embodiment of
the disclosure, the second structure 20 forms a wall surface
20g of the holding chamber 204 surrounding the entire
perimeter of the water turbine 22. Thereby, forming a gap
between the wall surface of the second structure 20 and the
wall surface of the first structure 18 around the water turbine
22 can be suppressed. Therefore it can be further suppressed
that the flow rate of the water flow acting on the water
turbine 22 changes from a predetermined flow rate by
causing turbulent tlows by such gaps.

Also, according to a hydraulic generator 2 of an embodi-
ment of the disclosure, the second structure 20 fixes the fixed
shaft 24 of the water turbine 22 by a fixing portion 20e.
Thereby, vibration of the fixed shait 24 caused by rotation of
the water turbine 22 1s transferred to the second structure 20.
At this case, a second structure seal portion 42 1s provided
between the first structure 18 and the second structure 20.
Therefore vibration transferred to the second structure 20 1s
absorbed by the second structure seal portion 42, and the risk
that vibration from the fixed shait 24 would be transierred
through the second structure 20 to the first structure 18, and
transierred to the whole hydraulic generator, piping, etc., can
be suppressed by the second structure seal portion 42.

According to a spouting apparatus 1 comprising a hydrau-
lic generator 2 of an embodiment of the disclosure, when the
flow rate of water flow supplied to a hydraulic generator
changes in response to the installation environment, 1n order
to suppress changes of the amount of the electricity gener-
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ated, the second structure 20 1s selected or replaced so as to
supply a predetermined flow rate to the hydraulic generator.
Even 1f the second structure 20 1s selected or replaced,
positional changes 1n the second structure 20 relative to the
water turbine 22 can be suppressed, and positional changes
between the second structure 20 forming the water passage-
way and the water turbine 22 can be suppressed. Thereby, 1t
can be suppressed that the flow rate of the water flow acting
on the water turbine 22 changes from the predetermined
flow rate, and 1t can be suppressed that the amount of
clectricity generated 1s changed from the predetermined
amount of electricity generated. Thus 1t can be suppressed
that the amount of electricity generated 1s changed from the
predetermined amount of electricity generated even when a
second structure 20 1n a spouting apparatus 1 1s formed to be
attachable to and removable from the first structure 18.

According to the method for manufacturing a hydraulic
generator 2 ol an embodiment of the disclosure, by the
selecting step, the second structure 20 1s selected from
among plural second structures, which are formed to be
attachable to and removable from the first structure 18, and
which comprise a fixing portion 20e fixing the fixed shait 24
of the water turbine 22, and each of which forms diflerent
water passageway shape; and further by the fixing step, the
fixed shait 24 of the water turbine 22 1s fixed to the fixing
portion 20e of the second structure 20 selected in the
selecting step. Thus, even 1f a second structure 20 1s selected
and attached 1n a space within a first structure 18, positional
changes of the second structure 20 relative to the water
turbine 22 can be suppressed and positional changes
between the second structure 20 forming the water passage-
way and the water turbine 22 can be suppressed. Therelore,
it can be suppressed that a flow rate of water flow acting on
the water turbine 22 changes from a predetermined tlow rate,
and 1t can be suppressed that an amount of electricity
generated 1s changed from the predetermined amount of the
clectricity generated.

What 1s claimed 1s:

1. A hydraulic generator for generating electricity by
water power, comprising:

a first structure configured to form a space communicating,

between an intlow port and an outflow port;

a second structure attached in the space within the first
structure, wherein a water passageway from the inflow
port to the outtlow port 1s formed by the first structure
and the second structure in a state that the second
structure 1s attached to the first structure;

a water turbine configured to rotate around a fixed shaift by
water flow tlowing 1n the water passageway; and

an electrical generator configured to convert a water
power to electrical power;

wherein the second structure i1s removable from the first
structure, and comprises a fixing portion fixing the
fixed shaft of the water turbine, and the second struc-
ture comprising a {ixing portion fixing the fixed shatt of
the water turbine forms an introducing port for intro-
ducing water to the water turbine.

2. The hydraulic generator of claim 1, wherein the intro-
ducing port of the second structure 1s formed so as to
introduce water to the water turbine from a lateral direction
of the water turbine, the second structure further comprises
an outgoing path for directing away water from the water
turbine toward an outlet water passageway part of the first
structure formed 1n the lateral direction of the water turbine.

3. The hydraulic generator of claim 1, wherein the second
structure forms a wall surface of a holding chamber sur-
rounding an entire perimeter of the water turbine.
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4. The hydraulic generator of claim 1, further comprising;:
a vibration absorbing member which 1s mounted between
the first structure and the second structure, and which
1s configured to absorb vibration between the first
structure and the second structure.
5. A spouting apparatus for spouting water, comprising:
a valve configured to open and close a supply flow path
for supplying water;
a detection sensor configured to detect a presence of a
user;
a control portion configured to control the valve based on
a detection signal from the detection sensor;
and the hydraulic generator of claam 1 configured to
generate at least a portion of electrical power consumed
by the valve, the detection sensor, and the control
portion.
6. A method for manufacturing a hydraulic generator
comprising;
a first structure configured to form a space communicating
between an inflow port and an outflow port; a second
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structure attached in the space within the first structure,
wherein a water passageway from the inflow port to the
outflow port 1s formed by the first structure and the second
structure 1n a state that the second structure 1s attached to the
first structure; a water turbine configured to rotate around a
fixed shaft by water tlow tlowing in the water passageway:;
and an electrical generator configured to convert water
power to electrical power;
the method including:
selecting the second structure from among plural second
structures, which are formed to be removable from the
first structure and which comprise a fixing portion
fixing a fixed shaft of the water turbine, and each of
which forms different water passageway shape, and the
second structure comprising a fixing portion fixing the
fixed shait of the water turbine forms an introducing
port for mtroducing water to the water turbine; and
fixing the fixed shaft of the water turbine to the fixing
portion of the second structure selected 1n the selecting.
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